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Three Standard Model H-3 Tractors at the Signal Corps Aviation Station, 
Mineola, L. /.. Designed by Charles H. Day. 
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Quality of Standard Material and to the 
Efficiency of Standard Workmanship. 

Contractors to the United States Government. 


STANDARD AERO CORPORATION 

of NEW YORK 

EXECUTIVE OFFICES FACTORY 

Woolworth Building, New York Plainfield, New Jersey 


15, 1917 


. V I A T 1 ON 


375 



HAHJL-SCOTT 


T HE H ALL-SCOTT MOTOR CAR CO. starts the new yeat 
with increased facilities for the production of their well- 
known “ Big Four and Six ” cylinder Airplane Engines. A 
recently constructed assembly room building having 9,000 square 
feet of floor space is occupied, with assembly work upon equipments 
in full swing. 

The machine shop and inspection test departments have en- 
larged in proportion to production increase. Customers can be 
assured that the standard of excellence in materials used; in proper 
assembly; and in carrying out of running tests under conditions 
closely approximating running conditions after installation in the 
airplane, are receiving most careful attention, under the super- 
vision of a corps of efficient inspectors. 

HALL-SCOTT MOTOR CAR CO., Inc. 

GENERAL OFFICES, CROCKER BLDG.. SAN FRANCISCO, CAL. 


Assembling Hall-Srott “ Big Six” Airplane Engines. 


The Airplane 


A DOPTED by the United States Government 
an( j built under the dual inspection of the 
Sturtevant experts and the Government inspec- 
tors. Steel construction — the plane of the future. 


stuptipm 

AEROPLANE COMPANY 

Jamaica Plain, Boston, Mass. 



rpHE vital factor of a successful airplane is a 
reliable and efficient power plant. Sturtevant 
engines are the finished product of years of ex- 
perience and specialization. 


SiuHevanl 

B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts. 


TnElfE¥¥AlER SPOST OHlBE SUPERMAN 

Instruction , 

n a General Aeroplane Co's VerVille Type 
Flying Boat mil a convert the ament 

speed notor boat _“f“ ‘ enthusiast to the 
VmlewnMakinft sport of flyinp 
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First Pan-American 


AERONAUTIC 

EXPOSITION 

HELD UNDER THE AUSPICES OF 

THE AERO CLUB OF AMERICA 
THE PAN-AMERICAN AERONAUTIC FEDERATION 
THE AMERICAN SOCIETY OF AERONAUTIC ENGINEERS 


THE ARMY AND NAVY AERONAUTIC 
EXHIBITS. 

NATIONAL GUARD AND NAVAL 
MILITIA SECTIONS. 

NATIONAL ADVISORY COMMITTEE FOR 
AERONAUTICS' EXHIBIT. 

AERO CLUB OF AMERICA AND PAN- 
AMERICAN AERONAUTIC FEDERA- 
TION SALONS. 

AERO COAST PATROL EXHIBIT. 

AMERICAN SOCIETY OF AERONAUTIC 
ENGINEERS (Standardizing section;. 

INTERCOLLEGIATE SECTION. 


AERO MAP AND LANDING PLACE EX- 
HIBIT. 

WEATHER BUREAU EXHIBIT. 

BUREAU OF STANDARDS EXHIBIT. 
PAN-AMERICAN UNION EXHIBIT OF RE- 
LIEF MAPS. ETC. 

COAST GUARD EXHIBIT. 

POST OFFICE EXHIBIT OF MAPS AND 
LOCATIONS OF 200 PROPOSED AERIAL. 
MAIL ROUTES. 

SMITHSONIAN INSTITUTION EXHIBIT. 
DIRIGIBLE BALLOONS. 

BALLOONS. 

MOTION PICTURE HALL. 


GRAND CENTRAL PALACE 

NEW YORK CITY 

FEBRUARY 8 to 15, 1917 

Address all Communications to HOWARD E. COFFIN, Chairman 

PAN-AMERICAN AERONAUTIC EXPOSITION, 297 Madison Avenue, New York 
Telephone Murray Hill, 71-72 
ADMISSION 50 CENTS 
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THE SPERRY AUTOMATIC PILOT 


Reliable 

Simple 


Compact 

Accurate 


work by prominent 


Its design resulted from several ; 

It is carefully made from specially-selected materials by 
competent mechanics. 

There is no complicated mechanism to become deranged. 
The aviator can always depend upon its accuracy. 


THE SPERRY GYROSCOPE COMPANY 

Manhattan Bridge Plaza 
Brooklyn, N. Y. 
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T HE CURTISS School of Aviation will give training this 
winter, in Florida, to those civilians who may be accepted 
by the Aviation Section, U. S. A., upon their having made 
application for enlistment in the Aviation Reserve Corps. 
Applicants must be between twenty-one and twenty-seven 
years of age, possess good health, character and college educa- 
tion or equivalent. Tuition will be paid by the Government. 

FOR FURTHER INFORMATION WRITE 

THE CURTISS TRAINING SCHOOLS 

CHURCHILL STREET, BUFFALO. N. Y. 
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P J3KIIAPS the most important sign of the co-or- 
dination which is taking place in aeronautics in 
this country appeared when the Society of Auto- 
mobile Engineers adopted the name Automotive *' at 
its annual meeting in New York. The precedent which 
this action established of combining the engineers of the 
automobile, tractor, marine and aeronautic fields will 
he followed in other organizations without doubt. 

The National Automobile Chamber of Commerce has 
already taken the first step toward considering a similar 
move which would unite in one large body the commer- 
cial interests of all concerns whose product is based on 
the gas engine. 

In a new industry such as is growing around the air- 
plane, it is uatural to expect a period of individualism 
which will change eventually to one of eo-operation. At 
the present time when all the companies are practically 
selling to one customer and are influenced by the spe- 
cial requirements of the government, it should be easy 

If at the same time the whole fox'ce of the automobile 
industry can be allied with the airplane industry, it 
will probably be of great advantage to both. 

In this period of change. The Aero Club of America 
will also be affected. Hitherto, it has assumed the 
leadership iu fields which no organization on club lines 
should enter. With the engineering interests centered 
in the new S. A. E. and the commercial problems looked 
after by a separate organization, the Aero Club can 
concentrate its attention on its two natural functions, 
the control of the sport of aviation and the encourage- 
ment of governmental interest. 

To do tliis most successfully, a different policy than 
has been adopted in tlie past will be necessary and it is 
gratifying to learn that a committee has been appointed 
by the club to report on the work that the elub should 
undertake together with any reorganization that may 


Army and Navy to Build Zeppelin Together 
The decision of the Navy and Army to unite in the 
construction of a dirigible of the Zeppelin type gives 
the country the assurance that, there is at least a pos- 
sibility of this important aircraft being built. 

The estimated cost of constructing a Zeppelin is so 
large that it lias been difficult for any private concern 
to undertake this work. The uncertainty as to tlie most 
useful size and the great risk involved in such experi- 
mental work have prevented progress without strong 
governmental encouragement. There have been some 
efforts made to design large airships but now that the 


government lias taken up the matter, the possibility of 
private enterprise is slight until the first ship is built 
and demonstrated. 

The danger of the present plan is that it will prob- 
ably be a long time before actual work is begun and 
then owing to the necessity of satisfying the needs of 
many different officers delays will occur. There should 
he no time lost in this work. We should have aircraft 
of all types and sizes and it is to he hoped that all those 
in charge of the construction of this first Zeppelin will 
do everything possible to expedite its completion. 


The Report on the Royal Flying Corps 

Tlie report of the Judicial Committee which investi- 
gated the British Royal Flying Corps is startling in its 
frankness and should by its recital of the difficulties 
encountered by the English authorities give courage to 
A meriean constructors. 

The report states at the outbreak of the war the R. F. 
C. had only 179 airplanes. Of these 66 were sent to 
France. Of the remainder only 20 were in serviceable 
condition so that the Corps started to try to secure 
command of the air with a mere handful of airplanes. 
It is also interesting to note that the R. F. C. had no 
engine of over 80 horsepower at the beginning of the 

Tlie number of pilots under training now is not given 
but the statement is made that the R. F. C. has multi- 
plied more than twenty-fold since July 1914. 

Other interesting facts disclosed were that all three 
of the Zeppelins brought down on September 2, Septem- 
ber 23 and October 1 last year were brought down by 
B.E.2e machines fitted with Royal Aircraft Factory 90 
horsepower engines; that there was no school for air 
fighting for over a year after the war began ; that during 
the first year of the war. or until the German Fokkers 
appeared, there was practically no fighting in the air; 
I hat machines loaded with a variety of apparatus termed 
“ Christmas Tree ” machines were no longer approved; 
and finally that anti-aircraft guns have made hits at 
20,000 feet. 

All these faets are encouraging in the light of the 
position occupied by tlie R. F. C. to-day. The Ameri- 
can air service is but little behind tlie position occupied 
by tlie Royal British Flying Corps, in August 1914. 
There are now under order about 500 airplanes for the 
army and re-orders are awaiting the delivery of these 
machines. With British experiences to guide us we 
should be able to avoid such errors as the Royal Flying 
Corps experienced. 


Notes on 


Speed Indicators for Airplanes 

The Pitot Tube 


AVIATION 


By Winslow H. Herschel 


There are two dangers which uu aviator must guard against 
by the use of a speed indicator. Too low a speed may lead 
to stalling; that is. the speed is so low that the weight of the 
airplane is not sustained, and on the other hand too high a 
speed may cause excessive stress and possible breakage. The 
speed indicator must be independent of the engine, because 
it IS in gliding, with the engine still, that excessive speed is 
most likely to occur. On this account no form of engine 
tachometer con fulfill the purpose of tile air speed meter. 

Speed indicators, in general, consist of two parts, the head 
which receives the impact of the relative wind, and the gage, 
which must be placed within view of the pilot. It is im- 
portant that the head should be placed sufficiently far from 
the body so that it will not he influenced by eddy currents, 
and a position near n wing tip seems preferable. Even when 
so placed it must he remembered that the disturbance pro- 



duced by a body passing through the air extends some dis- 
tance in front of it. On account of the considerable distance 
between the head and the gage, the connection between them 
should be easily changed in length without causing a change 
in the indications of the instrument, as otherwise, if the in- 
strument were applied to another make of airplane, a new 
graduation of the gage might become necessary. 

While, strictly speaking, all types of speed indicators with 
the exception of the rotary unemometer, have to be pointed 
directly into the wind in order to give correct readings, the 
angle between the relative wind and the direction of flight 
would be so small, in the case of a bigb speed airplane, as 
not seriously to invalidate the readings of the indicator. It 
is therefore possible to fix the head permanently in the direc- 
tion of flight, which avoids the undesirable complication of 
mounting it on a wind vane. It would be desirable, however, 
to mount the instrument so that it could be tilted when the 
angle of incidence was changed, as otherwise a greater error 
might be introduced than would be caused by the absence of a 

As an airplane does not always remain in an upright posi- 
tion, any instrument should be constructed so as to be in- 
dependent of the effect of gravity, and if so designed, it would 
also be independent of the effect of vertical acceleration. 

In the great majority of cases, the determination of true 
velocity is of secondary importance, so that is is practically 
no objection to a speed indicator if correction 1ms to be made 
for air density when tlie true velocity is desired. On the other 
hand, it is an important advantage if no correction has to be 
made to the readings in order to find the relative sustaining 

The principal types of speed indicator, which are to be 
considered with respect to their fitness for airplane condi- 
tions, are the rotary anemometer, pressure plate. Pitot tube 
and Venturi tube. Speed indicators of the true anemometer 

■ W^C^ Rowo'. Trn n Mcll°n« American Society of Mechanical Ensl- 


type, such as the Robinson anemometer used by the Weather 
Bureau, are affected little if at all by changes in air density. 

A speed indicator adapted for airplanes is made by Will 
helm Morell, of Leipzig, by combining a Robinson anemom- 
eter with a tachometer of the centrifugal pendulum type. 
Such an instrument should be very serviceable if used prima- 
rily to determine velocity rather than safety in flight. 

The pressure plate is objectionable on account of the large 
head resistance, and the necessity of having a rigid connec- 
tion between the head and the gage. There is also consider- 
able doubt as to the extent that the indications of such an in- 
strument are affected by differences in air density. If pres- 
sure plates and rotary anemometers are omitted from further 
consideration, the Pitot tube and Venturi tube remain as the 
most important types. We shall deal with the Pitot tube now 
and reserve consideration of the Venturi tube to a later article. 


In the Pitot tube the head consists of a dynamic opening 
pointing directly into the current, and a static opening at 
right angles to it. If the two openings are connected to the 
two sides of a l -lube manometer containing a liquid of 
density, d, while the density of the air in which the Pitot tube 
is placed is o. the velocity of the nir may be obtained from the 

a, 

where h is the iiead shown on the manometer, g is the accelera- 
tion of gravity, 32.17 feet/seconds squared (9.81 meters/sec- 
onds squared), and C is a coefficient to bo determined by ex- 
periment. In the case of a Pitot tube used on an airplane, I 
would be the velocity of flight. 

It has been shown by Rowse * that with proper care in the 
design and use of the Pitot lube. C may, for all practical 
purposes, he tsikcn equal to unity. To give correct readings, 
the static tube must be constructed with great care, though 
almost any form of dynamic opening will give good results. 
The dynamic tube must be pointed directly against the cur- 
rent, which is not possible when there is turbulence, and there 
must not be rapid variations in velocity, as the velocity calcu- 
lated from the average head, indicated by the gage, is not the 
true average velocity. 

It has been claimed by some experimenters that a different 
value of C was obtained according to whether the tube was 
calibrated by moving it through still air, or placing it in a 
current of moving air, but Pry and Tyndall f have shown that 
for velocities above II miles per hour (17.7 kilometers) both 
methods of standardization gave the same result. This shows 
that if the tube is of a form found by tests in moving air to 
have a coefficient of unity, then the coefficient C in Equation 1 
may he taken to equal to unity when ealibrating a speed meter 
by moving it through still air, by means of an automobile, 
or nn the airplane itself. 

If (.' is taken equal to unity, Equation 1 may he written 



To calculate the air density, o, the following quantities must 
be known or assumed : 

B — the barometric pressure. 
t ‘ the temperature of tlie air. 

P — pressure of saturated steam at t degrees, from the 

H - the relative humidity. 
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Then, in English units, if B and P are in inches of mer- 
cury, and t in degrees F., 

f = 1.327 ~~ pounda/feet* (3) 

or in metric units, if B and P are in millimeters of mercury 
and t in degrees C., 

p = 0.464 | ^ kilograms/ meters' 1 (4) 

The calculations required by Equation 3 may he avoided 
by the use of diagrams given by Rowse and by Taylor.* 
Hinz t gives a diagram showing the gas constant of moist air 
which may be used in place of Equation 4. 

The above equations and table give all tlie data necessary to 
calibrate a Pitot tube. If the gage is correctly graduated, 
and the apparatus is in good order, the head calculated from 
the observed velocity by means of Equation 2 should agree 
with the observed head, allowance being made for the differ- 
ence between the air density during test and that assumed by 
the maker of the instrument. 

In considering the error vine to changes in nir density, 
Darwin || makes the usual assumption that there is a fall of 1 
degree F. for every 300 feet (0.61 degrees C. per 100 meters), 
rise above the earth’s surface. He gives Table 2 showing 
velocities indicated by a Pitot tube manometer, the actual 
speed being at all times 100 miles (161 kilometers) per hour. 





While the errors shown by the table ore considerable, it 
should be remembered that the safety against stalling is the 
same for a given manometer reading, whatever may be the 
density of the air and the consequent error in the readings as 
an indication of actual velocity. 

Taking the weight of a cubic foot of air as 0.0715 pounds 
(1.145 kilograms/meters 3 ), Equation 2 gives a head of 1.15 
inches (29.2 millimeters for a speed of 50 miles or 80 kilome- 
ters, per hour) , which shows the desirability of magnifying the 
manometer reading. On account of the rocking of the air- 
plane, this could not be done by using inclined columns of 
liquid such as are conveniently employed under other condi- 
tions. Some advantage may be derived from the use of a dif- 
ferential gage, and it is claimed for a manometer of this type, 
especially designed for airplanes, that the error is only 1.5 
per cent when the manometer is 10 degrees out of the ver- 
tical.^ 

It is thus apparent that the problem with the Pitot tube is 
to make a satisfactory gage, without the use of liquids which 
shall be sufficiently sensitive to give tlie required open scale 
leadings at velocities approaching the stalling speed, and must, 
also he durable enough not to suffer from vibrations and 
shocks experienced in landing. 


The Heat Treatment of Steel 

By J. M. Rogers, M.E. 


The heat treatment of steel is of great importance in air- 
plane construction. Airplane liftings and engine parts should 
be made as light as possible without impairing their strength. 
The steel from which they are made should therefore have the 
greatest possible strength and sufficient resilience to resist the 
shocks to which fittings of engine parts are subjected. For 


It will also be found that the structures of steel castings and 
drop forgings, which have been finished at high temperatures, 
are very coarse. All important steel castings and drop forg- 
ings should be heat treated for the purpose of refinement, as a 
coarse structure greatly impairs strength and ductility. It is 
evident from the above statements that it is necessary to heat 
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steel to attain the above properties, it is necessary that it re- 
ceive very careful heat treatment. 

The three principal reasons for bent treating arc to harden 
and toughen the steel, and refine its structure. There is al- 
ways a great deal of uncertainty as to the physical condition 
of steel that has not been heat treated. Several portions of 
a bar or forging may have been finished at different tempera- 
tures, or one bar or forging may have been finished at a higher 
or lower temperature than another. These conditions would 
cause a variation in the physical properties of the steel which 
would not be at all desirable. 


treat steel when the best physical properties obtainable are 
desired. 

There are five different structures found in steel: austenite, 
martensite, t roost ite, sorbite, and pearlite. When a piece of 
steel is heated to a temperature above the critical range, i. 
temperature range over which the transformations of struc- 
ture take place, the structure becomes austenitic and this trans- 
formation is accompanied by a refinement of grain. As the 
piece is slowly cooled through its critical range, there is a 
transformation from an austenitic to a pearlitic structure, the 
steel passing through the transitional structures in the order 
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Requirements of Airplane Floats 

By Naval Constructor H. C. Richardson 



The Rocky Mountain Scout ” 


Macy Stabilizer Patents 


By Captain V. E. Clark 

1 lint ion Section, Signal Corps 


In the development of types of military airplanes 've. in 
America are confronted with certain nejv problems arising 
from conditions peculiar to this country. For instance, it 
appears that, in the event of an invasion from East or West, 
a great part of the operations would be conducted in moun- 
tainous and heavily wooded country, — the AUeghanies, the 
Sierras, or the Rookies. 

In order to meet the demand, for aerial tactical reconnais- 
sance over such terrain, there must be developed types of 
airplanes which would permit being lauded on ordinary coun- 
try roads, and in small rugged spaces. It may be that one 
type would answer both purposes. 

An airplane to land in an ordinary country road, should 
be of very small spread, about twenty feet, say, in order 
to safely clear bushes, fences, banks, and telegraph lines. 
There are a number of things designers can do to obtain 
small spread without resorting to any but arrangements of 
the present standard. We shell not discuss the helicopter, 
although such an arrangement would be ideal for climbing 
out of small spaces. 

In order to retain reasonable aspect ratio and minimize 
the longitudinal range of movement of center of pressure on 
the main planes, the sustaining area should be as small as will 
permit the necessary slow speed, discussed later. Therefore, 
the total weight should be low. This demands low weight 
of power plant. A radial air cooled motor of, say, eighty 
horsepower, is indicated. As the flights for tactical recon- 
naissance are to be comparatively short, the fuel weight will 
not be excessive, even with this inefficient motor. 

Next, in order to minimize spread, the triplane, or even 
an arrangement of a greater number of foils, appears ad- 
visable. 

In this type, performance will necessarily be sacrificed to 
obtain controllability and the proper degrees of stability. The 
landing speed should be, probably not over twenty-five miles 
an hoar, to permit very short runs after touching the ground. 
It is quite probable that efforts to obtain controllability will 
result in such aerodynamic inefliciencv that our high speed 
will be not over thirty-five miles an hour. A wing section 
giving a very high lift coefficient, such as the R. A. F. 3, is 

A slight but positive inherent tendency to roll up out of 
a side slip under all conditions will be produced by dihedral. 
By making the dihedral of the lower planes greater than 
those of the upper, greater bush clearance will be obtained. 

All control surfaces will be very large and should have 
powerful moment arms. This means that the pilot must be 
expert. The pilot should be able, under all conditions, to 
over-control the stability efforts, especially the diving ten- 
dency at high angles of incidence. This, in combination with 
proper degrees of inherent lateral and directional statical 
and dynamical stability might render possible, an airplane 
susceptable of being brought down at very low speed, " flutter- 
ing like a dead leaf.” 

The landing gear should have such an arrangement of 
wheels that the points of coutaet wit h the ground form a 
rectangle, and the fore-and-aft intervals of this rectangle 
should be bridged by skids. The main rear outside wheels, 
nearly under the center of gravity, should be controlled by 
independent brakes, controlled from the seat, in order that 
the airplane may not only be stopped quickly, but also steered, 
by the pilot, by “ braking ” one wheel more than the other. 
The landing gear should be very rugged, with liberal shock 
absorbers, the strength here being great as compared to that 
of the wings, where factor of safety is sacrificed to reduce 
weight. 

Fatal accidents with this type should be very few if the 
engine and fuel tanks are placed forward of the pilot and 

SUMMARY OF REQUIREMENTS 

1. Short run after landing. 

2. Narrow spread. 

3. With elevator abandoned, there must be positive inher- 
ent longitudinal stability, statical and dynamical. Under 
this condition, the airplane should recover from a head 
dive, or nose over from a stall. Assume a flat gliding 


angle, such thut the speed will be the minimum necessarv 
for action of control surfaces. 

4. The elevator control should be so powerful that the ten- 
dency to nose over from a stall can he overcome to a 
reasonable extent and the machine held with axis hori- 
zontal so as to flutter down like a dead leaf. 

5. The asymmetric stability at very high angle of incidence 
should be sufficiently positive to permit this last maneuver 
without turning over sidewise. 

t>. The landing gear should be of such design as to prevent 
serious injury to airplane structure in various kinds of 
rough landings. 

It is urged that the development of such a type is a matter 
of very great military importance. It is suggested that, 
through such development, we would, along one line at least, 
have something ahead of any other army — something tlmt 
would give us a distinct advantage when operating in rugged 
mountainous, wooded country, of which we have such great 
expanses. 

Interesting Experiences of Military Aviators in Egypt 

W. T. Massey has recently given an interesting account of 
the work of the Royal Flying Corps of Great Britain in the 
operations against Ali Dinar near Darfur, Egypt: 

against the Sultan All Dinar, had to move south at very short 
notice, and travel by sea. rail, and desert truck for 2000 mile* 
before they could reach the barren s|*ot from which they were 
to operate. Though the natives were not astonished to see 
machines in tile air. they were surprised beyond expression when 
men alighted from them. One who found speech was heard 
to say : *' The government was always great, but now it it 

greater than ever." 

On March 31. two officers left Suez for Port Sudan and 
Khartum, and they were followed on April 7 by nn advance 
party of a few officers and men. Intense heat caused aviation 
petrol tins to burst, and evaporation was so grent that a con- 
signment of seven eases supiwsed to hold 50 gallons contained 
only 37 gallons. Plants with very sharp, hard thorns grew on 
tile track ami punctured tires, and, with the thermometer 120 
degrees in the shade. It was desperately hard work to get up 
stores to lie ready for the commencement of aerial flights from 
Hllln by May 12. Most of the transport was done with camels. 

An officer traveling in advance had selected spots for landing 
places, and had put down directional arrows of long strips of 
white cloth. These began to disappear, and the new robes of 
sheikhs' wives was evidence of the uses to which the pilfered 
material had been put. It was extremely difficult to find one's 
way ill this country. A reeonnoissanee had been arranged for 
May 12, and a machine flew over El Fashcr. the capital of Dar- 
fur, on that morning. The Itoyal Flying corps had kept to the 
time-table, despite the unexiieeted difficulties of the road, and 
ail tliat was asked of the flight was done to the end. 

On May 17 Colonel Kelly's force was approaching IJir Melelt. 
an oasis 37 miles north of El Fashcr. which was believed to be 
occupied by the enemy. At iluwn an airman started from liilla. 
lit! miles away, to reconnoiter. On his first journey he could 
not And Meleit. and he returned to the aerodrome at liilla. 
At S :45 a.m. he again set out. anil was snecessful. In flying 
over the place he was tired at, and a bullet hit the propeller. 
Bombs were dropped, and the airman came down low and 
opened machine-gun lire on the enemy. .100 of whom bolted and 
left Melelt. On his return journey the airman dropped a mes- 
sage to Colonel Kelly, telling him that there was water In the 
wells and that tile enemy had fled. 

On May 23, as Colonel Kelly was approaching El Faslier, 
Lieut. J. C. Slessor flew over the long stretch of country be 
tween the aerodoine and All Dinar's capital, and arrived at 
the moment when the force had gained a victory over the 
Sultan's troops. Lieutenant Slessor saw 2000 enemy cavalry 
drawn up in reserve outside the town, and attacked them with 
bombs and machine- gun Are. The liorsenieu scattered in all 
directions and took no further part in the fighting. When he 
began bombing the cavalry the lieutenant saw a group sur- 
rounding a banner. He aimed a bomb at the party, and later 
information points to the Sultan having a narrow escape, two 
of his servants and his own camel being killed by the bomb. 
While attacking the cavalry Lieutenant Slessor received a bullet 
wound In the thigh, and he had to steer with his hand Instead 
of his foot on his way back to Hilla. He brought the first news 
of the victory, and It was transmitted to the Sirdar from the 
aerodrome. 


By W. B. Ford 
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hood of 14 or 15. Hill I III* parasite resistance of u mnciiiue, 
i. e., the resistance of the body, wing bracing, etc., increases the 
drag to such an extent that the L/D, of the whole machine 
may be minced to 7 or 8. It is this value of L/D, which de- 
termines the angle of glide of a machine. 

In Fig. 4 is shown a machine which is gliding with the 
engine shut down so that the propeller exerts no thrust, i be- 
ing the migle of incidence, and 0 the angle which the machine 
makes with the horizontal line being the angle of glide. Re- 
solving forces perpendicular to and along the line of motion, 
the equations of equilibrium for steady glide are: 



The augle of glide is therefore given by the equation 
tan 0 = ~ (3) 

The minimum angle of glide is also termed the " best " 
angle of glide. At a given height above the ground, the 
forward displacement of the machine before landing varies as 
cos 0 and will be a maximum for the smallest value of 
0. The pilot has at this angle tlie greatest radius of action 
when descending from a height with his engine shut oil. 

The angle of glide for any machine at any speed can be at 
once obtained from the total resistance curve for D, and the 
weight of the machine, assuming L = 11' which makes a com- 
paratively small error. In Fig. 1. the angle of glide is shown 
for all speeds of the machine in question. 
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POWER REQUIRED IN SEARCHLIGHTS FOR 
NIGHT FLYING 

l«y Archibald Black, of die !.. VI . I . Co. 

Ill the December 15 issue of Aviation, iu all article describ- 
ing the report of Lieutenant Dargiic, instructor in flying at 
the North Island station. Sun llicgo, Cal., the statement is 
made that “He does not believe that the efficiency of the air- 
plane motor should be impaired for propelling purposes by 
utilizing a part of its power to generate current for lighting.’’ 
As considerably more power is required when the generator 
is driven by a special air turbine, it is probable that the 
lieutenant has been quoted incorrectly in this. 

1 do nut happen to know the current required to operate 
the searchlights used on the machines at the San Diego station, 
but Lawrence Sperry is reported to have used, in his night 
lligbts, a 150-watt equipment, and, although this seems very 
small, we may assume that it is sufficient. From this we find 
that the horsepower required to operate the lighting cquip- 

ciency of the generator is assumed to be 75 per cent. 

Where the generator is driven direct from the motor Ibis 
.2 (»S horsepower is the actual power required. Where the 
generator is driven by an airscrew we have a hiss of approxi- 
mately twenty-live per cent., depending upon speed and design 
of screw, in the transmission of energy from the motor to the 
moving airplane, and a further loss on a conservative basis 
of at least 25 per cent, in the transmission of energy from the 
airplane to the generator by means of the air turbine drive. 
Thus efficiency of drive from motor to generator = .75 X -75 = 
.5025; consequently, loss here is 43.75 per cent, and horse- 



Ariny and Navy to Build a Zeppelin 

Division to undertake immediately the construction of a 
large rigid airship of the generu] Zeppelin type was an- 
nounced to-day by Secretary of the Navy Daniels and See ro- 
tary of War Baker, as the result of the recommendations of 
a joint army and navy board, which lias been studying the 
problem. Here is the official announcement : 

-A Joint committee of army and navy officers representing 
the aeronautical branches of both services, the General Staff 
of the army and the General Board of the navy, after a study 
of the question of rigid atrshl|»s. tins recommended that the 
construction of n large airship on the general Zeppelin type be 
undertaken at once under the direction of the chief constructor 
of the navy, and has also recommended that to successfully 
prosecute this work and secure the most effective eo-operatiou 
a joint technical board, composed of the chief constructor of 
the navy, as senior member, and three officers from each of the 
two services as members, be appointed. 

“ These recommendations have been approved by the Secre- 
tary of War and the Secretary of tlie Navy, and plans for 
undertaking this work immediately are living worked out. Tlie 
cost of construction wilt tie borne equally by the army and the 
navy from appropriations made by the Sixty-fourth Congress. 

“Tlie Importance of the rigid airship for military and naval 
purposes Is folly realized, and It is believed tlrnt the problems 
involved can Ik- worked out better, more rapidly and more eco- 
nomically l>y jotnt action than If each service took them up 
si*i iii rarely.” 

The Army Aviation School at Hampton 
The United States Army aviation school and experimental 
station will be established on Back River, near Hampton, Va., 
1169 acres of land having been purchased at $290,000 for the 
site. This property is located 1% miles from Hampton, and 
it is stated that contracts will soon be awnrded for buildings 
costing about $1,500,000, to be followed by other structures, 
etc., increasing the expenditures to several million dollars. 


At the annua! meeting of the S. A. K., belli in New York on 
January 11, it unanimously decided to change the name of 
the society to The Society of Automotive Engineers. 

THE STANDARDS COMMITTEE REPORT 
Preceding tlie meeting of thu Society, the S. A. E. Stand- 
ards Committee met on January 8 and 9. At this meeting 
there were present the following: H. M. Crane, F. S. Duesen- 
berg. L. M. Griffith, Spencer Heath, J. G. Vincent, A. C. 
Woodbury. Recorder; C. B. King representing Henry Souther 
and F. W. Caldwell representing Capt. V. E. Clark. The 
visitors present were Clarence Carson, A. Champion, V. W. 
Kliesratb and J. G. Utz. 

The following report was given out by the committee ; 


The dimensions recommended are as follows in inches: 
PROPELLER HOB DIMENSIONS 

At the October meeting of the Standards Committee, the 
Division proposed for acceptance a tapered shaft end for 
mounting propeller hubs, but this proposal was not voted upon. 
Since that time additional reports have been received from 
France and from New Mexico, io the effect that the tapered 
and keyed fitting for propeller bubs is giving perfect satis- 
faction. 

The Division therefore submits for adoption as recommended 
practice, practically tile same dimensions as were submitted 


At. tlie October Meeting of the Standards Committee this 
Division retiorted in favor of recommending spark plugs hav- 
ing 18 mm- threads for use with aeronautic engines. This re- 
in) IT was approved by the Standards Committee but was re- 
ferred linck to the Division by the Council, asking for more 
complete detail dimensious. 

Accordingly the Division has prepared dimensions as shown 
on the sketch presented herewith. The thread dimensions eor- 
restmnd with those adopted in Groat Britain by the Engi- 
neering Standards Committee. No limits have beeu placed on 
tin- pitch diameter of the thread by the Engineering Stand- 
ards Committee. 

Considerable discussion devclo|>ed on the question of wheth- 
er metric or English dimensions should lie used. In spite 
of a vote in favor of metric- dimensions at tlie October meet- 
ing of tlie Division, several of the members were reluctant 
to adopt them. It was thought that the question was one of 
too great importance to be d<t-ldcd out of hand in a Division 
meeting, and that it should Ik- discussed and decided by the 
Standards Committee or the Council or both. 

In order that the proposed standard for spark plugs might 
In- placed on record, dimensions in both millimeters and inches 
have beeu provided, the closeness of tin- equivalents being 
determined by tin- degree of accuracy required in the differ- 
ent dimensions. 
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Standard S. A. E. Spark Plug 

Tlie design follows tlie same general tines as the S. A. E. 
large hexagonal plug, but the gasket seat and size of hexa- 
gon are 25 millimeters (approximately t inch) instead of 1% 
inches, this giving an ample gasket seat in connection with 
the IS millimeters thread. 

In addition to the dimensions given in the present S. A. E. 
standard for spark plug with % inches thread, a limiting 
dimension has been placed on tlie height of the plug above 
tile gasket seat, and it definite dimension has lieen given from 
the gasket seat to the lower end of the spark plug shell. 

In connection with the proposed spark plug standard the 
Division recommends that in every case the tapped hole into 
which the spark plug is screwed should lie oounterbored 
slightly to approximately the outside diameter of the thread. 

ENGINE SUPPORTS 

The Division recommends three sets of dimensions for bed 
timbers for suptiorting engines and airplanes. No stand- 
ardization Is thought iMissible iu regard to fore and aft length. 



STANDARD S. A. E. PROPELLER HUB 


at the October meeting, the only difference being that the 
proportion of the tailored length to lie relieved has been re- 
duced somewhat. Tile proimsnl is outlined iu the sketch pre- 
sented herewith. Most of the dimensions are given in the 
English equivalents of the metric dimensions used iu France, 
but may be translated back to metric dimensions if this policy 
shall be preferred. 

The Division is not prepared yet to recommend dimensious 
for hub flanges, etc., hut the Aviation Section of the Signal 
t’orps will submit drawings suggesting different sizes of hubs. 

DIRECTION OP ENGINE ROTATION 

At the October Meeting of the Standards Committee the 
Division reported definitions of terms for direction of engine 
rotation. The National Advisory Committee for Aeronautics 
did not concur in these definitions in its report on nomen- 
clature, and since printing that report has revised its own 
first definitions. 

Because of lack of agreement with the National Advisory 
Committee, the Council of the Society referred the definitions 
hack to the Division. The Division has reconsidered the mat- 
ter and Is not thoroughly satisfied with any of the definitions 
proposed. It has accordingly prepared new definitions for 
direction of engine rotation, making use of the terms " norma) " 
and " anti-normal ” in place of the terms which have formerly 
been used and have caused confusion, are not to be reported 
to the Society at tlie present time but are to be submitted 

if possible before further definite action is taken. 


On the day of the meeting three sessions were held. In the 
morning, at the business meeting, reports of officers, the elec- 
tion of new officers and reports of committees were presented. 
President Hull, in his annual address, reported the great 
growth that had taken place iu membership, and outlined the 
great possibilities of tlie Society under the new plan of in- 
cluding tractor, marine and aeronautic engineers in the or- 
ganization. 

After a buffet lunch, the technical session was held for a 
discussion of the papers presented. Captain V. E. Clark 
explained the remarkable moving pictures of foreign and 
American airplanes, as well as replying to questions concern- 
ing his paper. 


Over 800 engineers in the aeronautical, motor car and motor 
tractor fields attended the banquet held on January 11, at the 
Hotel Biltmore. 

Dr. Stratton, of the Bureau of Standards, and Colonel 
Baker, of the Quartermaster’s Corps of the War Department, 
were seated at the speakers’ table. The speakers were: The 
Honorable John Barrett, on the subject of Pan-American- 
ism, and H, E. Coffin, on Industrial Preparedness. Mr. Cof- 
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THOMAS MILITARY TRACTORS 



D-5 RECONNAISSANCE TYPE 

A new Thomas type designed especially for military 
purposes, combining unusual strength of construction, 
without sacrifice of stability or controlability. 

Contractors to U. S. Army and Navy 

THOMAS BROS. AEROPLANE COMPANY, Inc. 

ITHACA, N. Y. 





THE BURGESS COMPANY 


MARBLEHEAD, MASS. 
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Dirigible Fabric 
Standardized 

Y ears of successful 
manufacture are re- 
quired properly to stand- 
ardize dirigible and other 
balloon fabrics. 

After thorough investi- 
gation of theory and prac- 
tice here and in Europe — 
we have standardized our 
balloon fabrics on the bases 
of tensile strength, diffu- 
sion, and coating. 

The last, of course, was 
the most difficult. 

It deals with the prob- 
lems of decomposition, im- 
perviousness to moisture, 
and radiation absorption. 

The third illustrates well 
the difficulties of standard- 
ization, for it can be solved 
only after the demands of 
the other two have been 
met. 

But through long experi- 
ment we found that by 
proper combinations of ma- 
terials the heating effect 
can be controlled to an ex- 
tent previously unthought 
of. 

We furnish fabrics for 
balloons of any size and 
every type, although we 
prefer to construct the bal- 
loons ourselves. 


The Goodyear Tire C8b Rubber Co. 




For the Quick, Urgent Work of the 
Aviation Section 


Indian Motocycle 

With Poioerplus Motor 
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AJAX 

Auto and Aero 
Sheet Metal Co. 


AERO 

RADIATORS 

INTAKE 

EXHAUST PIPES 

UNDER & MEYER 




5, 1917 


VIATION 


CHRISTOFFERSON MOTOR CORPORATION 

Aeronautic Motors 

CHRISTOFFERSON AIRCRAFT MFG. CO. 

Military and Sporting 
Land and Water Aeroplanes 


NEW YORK 
61 Broadway 


School and Factory 
REDWOOD CITY, CAL. 


SAN FRANCISCO 
57 Post Street 


Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Celesiron Cloth Vances 

provide another SAFETY FACTOR 

NON-INFLAMMABLE 

Celesiron Sheets Films 


- Waterproof 


Chemical Products Company 

93 Broad Street Boston, U. S. A. 

Manufacturers of Cellulose Acetate for nearly 15 years 


Fahrig Anti-Friction Metal 

The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 



Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 

FAHRIG METAL CO., 34 Commerce St.,N.Y. 
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( SOPOffD 

The Standard Dope 

for 

Aeroplane Surfaces 

DuPont Dope is used on over 90% of 
the machines built in this country for 
U. S. and foreign governments. 

DuPont Dope deposits a tough, flexible, 

strength to the fabric, with correct 
shrinkage. 

DU PONT CHEMICAL WORKS 

120 Broadway New York 


RADIUM LUMINOUS MATERIAL CORPORATION 


Because their tests have proven 
our material a fit companion 
to their products, our 

RADIUM LUMINOUS 
MATERIAL 


is in constant use by 



GOVERNMENT STANDARD GUARANTEED 

APPLIED or in BULK 
with adhesive for any purpose 
LET US EXPERIMENT FOR YOU 
RADIUM LUMINOUS MATERIAL CORPORATION 

SB LIBERTY STREET. NEW YORK 


fr|0T0fl ETER 

MOTOR HEAT 
INDICATOR 

AN ESSENTIAL SAFETY 
DEVICE FOR 

AIRPLANES 

FOREWARNS OVERHEATING 

THE MOTOR-METER CO., Inc. 
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Beam School of Aviation 

CELINA, OHIO 

Now offering special inducements to 
students enrolling in Winter classes 

THE RAREST OPPORTUNITY IN ~ 
THE HISTORY OF AVIATION 

New Equipment 

Living Expenses Very Reasonable 
Factory Experience 

Write, Wire or Call Now and Make Your 
Reservation for To-morrow May Be Too Late 


Aeroplane j Linen 

Used by the BRITISH GOVERNMENT 
in their Air Service; also by the UNI- 
TED' - STATES GOVERNMENT and 
Large Aeroplane Manufacturers 

Large slocks on hand 

Samples and Specifications sent on application 

Robert McBratney & Company 

Linen Manufacturers & Importers 

121-123 Franklin Street, New York 

and at Belfast, Ireland 


DILLNER=MEYER MFG. CO., INC. 

SUCCESSOR TO A. J. MEYER CO. 

Airplane Turnbuckles and Fittings of 
Uniformity, Toughness and High 
Resistance to Crystalization 

SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 

819=821 John Street 

WEST HOBOKEN, N. J. 


bOXBORO 
AIR SPEED 
INDICATOR 


AIRPLANE 


SUPPLIES 
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A POPULAR PRICE 
AIRPLANE 

SPECIFICATIONS 



A Standard Dope of Proven Quality 

NAIAD AERO VARNISH 


AVIATION DEPT. 

THE C. E. CONOVER CO. 

franklin St. New York City 


PRESERVE YOUR COPIES OF 

AVIATION 


Aeronautical Engineering 


AVIATION BINDERS 


THE GARDNER. MOFFAT COMPANY. Inc. 


Classified Advertising 


EXPERIENCED AVIATOR .I'D COXSTKI <"r< 

non :®.° r ** p 

FOR SALE.— Flying I .cm l ns S .K.d ns new With i 



II ; FOR SALK one (S-cyllmlor. 75 horse-power Roberls i 
■ed new. never been used, with new •• DVO - Bosch magneto, 
anteed. $400.00. Address. Box 17. 

I! MONOPLANE FOR SALE. — Nleuport with -1 cyltm 
*s. cheap. Address. Box IS. 

FOR SALK.- '-cylinder n> Icrs.-power Hall-Scott in 
■ut condition. Will sell for $550.00 with shipping crate, rat 
gasoline tank, propeller. Address. Box 023. Dallas. Tex 




COUNTERBALANCED 

PARK DROP FORGE COMPANY, Cleveland, Ohio 


Aeromarine 
Plane & Motor Co. 

Aeroplanes ,,„d Motors 

New York Office: Times Building 


BENOIST 

2S® ■“ 

Benoist Aeroplane Company 

SANDUSKY. OHIO 


EXCELSIOR PROPELLERS 



shipment-. NO GRADES. 

SAME PRICE FOR ALL. BOOKLETS FREE. 

EXCELSIOR PROPELLER COMPANY 

ST. LOUIS. MO. 


WILLIP RVlflTlOH SCHOOL 

Dual Dep Control Tractors 
Tuition and Expenses Low 

WILLIAMS AEROPLANE CO. 

FENTON, MICH. 



DON’T SCRAP 
ALUMINUM PARTS 
TRIAL BAR 50c 

SO-LUMINUM, 


/ith \ 
solders — 
tute for acetylene tin 
and cost. Use gasolii 
torch. 

S0-LUM1NUM MFC. CO. 


Wright-Martin Aircraft Corp 


Owns all the stock of 

The Wright Company 
Glenn L. Martin Company 
Simplex Automobile Company 
Wright Flying Field, Inc. 

General Aeronautic Company of 
America, Inc. ( Export Company) 

Location of Plants 

Western aeroplane factory 
Los Angeles, Cal. 

Eastern aeroplane factory 

Site now being selected near New 
York 

Experimental aeroplane factory 
Dayton, O. 

Aviation motor factory 

New Brunswick, N. J. ( Simplex 

IV orks) 

Western flying field 
Los Angeles, Cal. 

Eastern flying field 

H empstead Plains, L. I. 
Hydroaeroplane station 
Port W askington, L. I. 

Total men employed, 2362 

Capital Stock 

7% cumulative convertible preferred, 
$5,000,000. Common stock, of no par 
value, 500,000 shares 

Officers 

Edward M. Hagar, President 
Glenn L. Martin, Vice-President 
C. S. Jennison, Vice-President 
James G. Dudley, Secretary and 
Treasurer 

Gordon Wilson, Comptroller 
A. H. Hudson, General Purchasing 
Agent 

Counsel 

Chadbourne& Shores, General Counsel 
Fish, Richardson, Herrick & Neare, 
Patent Counsel 


Directors 

Frederick B. Adams 

Of Potter, Choate & Prentice 
Frederic W. Allen 

Of Lee, Higginson & Company 
John F. Alvord 

President, Hendee Manufacturing 
Company 

T. L. Chadbourne, Jr. 

Of Chadbourne & Shores 
Harvey D. Gibson 

President, Liberty National Bank 
Robert Glendinning 

Of Robert Glendinning & Company , 
Philadelphia 
David M. Goodrich 

Director, B. F. Goodrich Co. 
Edward M. Hagar 

President, IV right-Martin Aircraft 
Corporation 
C. S. Jennison 
Henry Lockhart, Jr. 

Goodrich-Lockhart Company 
N. Bruce MacKelvie 

Of Hayden, Stone & Company 
T. Frank Manville 

President , H. IV. Johns-Manville 
Company 
Glenn L. Martin 

Vice-President, IV right-Martin Air- 
craft Corporation 
S. F. Pryor 

Vice-President, Remington Arms- 
Union M etallic Cartridge Company 
W. Hinckle Smith 
Of Philadelphia 
Henry R. Sutphen 

Vice-President, Submarine Boat 
Corporation 
Harry Payne Whitney 

Offices 

Main Office, 60 Broadway, New York 
City 

Western Office, 937 S. Los Angeles St., 
Los Angeles, Cal. 

Foreign Office, 35 bis Rue d’ Anjou, 
Paris 


60 BROADWAY, NEW YORK CITY 
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